O
ver the past 20 years, improvements in technology have led to an explosion in the procedures available for the diagnostic and therapeutic aspects of pulmonary and critical care medicine. While there is tremendous potential to utilize these procedures, it is unclear whether they can be performed outside of specialized centers. The question of what training is presently available to fellows has been incompletely explored, and the implementation of guidelines or credentialing criteria for these procedures has not been consistently applied. Additionally, controversy exists regarding the issue of requiring a minimum number of procedures for the certification of competence. Recognizing that trainees' manual dexterity and confidence varies, a minimum number of procedures needed to perform a skill or to maintain competence in performing it have not always been required in pulmonary/ critical care medicine. 1, 2 A large national survey 3 of practicing pulmonolo-gists reinforced the notion that the overall procedural skills of most pulmonologists are inadequate, or at least are not uniform. Only 26% of practicing pulmonologists currently perform all of the procedures that are required for board certification in pulmonary medicine. In 5 of the 13 procedures that were in question, there were Ն 20% respondents who stated that they had learned them in practice. 3 Other interventional subspecialties in internal medicine have subspecialty boards accredited through the American Board of Internal Medicine that require threshold numbers of supervised procedures to achieve competence. 4 In gastroenterology, there have been two prospective studies 5, 6 on the number of endoscopic retrograde cholangiopancreatography procedures that are necessary to achieve a specified level of competency. Based on these numbers, a minimum of 200 procedures has been shown to provide the trainee with adequate experience. While interventional fellowships are well-established in cardiology and gastroenterology, there has not been a great push in pulmonology for an additional year of interventional fellowship, and controversy surrounds this topic.
The American College of Chest Physicians (ACCP) has published guidelines 7 on interventional procedures with recommendations on the number of procedures to be performed to achieve competence. Experts represented a wide group of physicians within the ACCP, and were composed of pulmonologists, thoracic surgeons, academics, and private practitioners from the United States and abroad, who arrived at a consensus on the recommended competency numbers. 7 Within this context, we sought to delineate what interventional training is offered to pulmonary fellows and whether the recommended competency numbers are being met. Once accurate data are collected, recommendations regarding training can be further refined for future pulmonary and critical care fellows. Programs with an interventional pulmonologist (IP) were compared to those without an IP using the 2 test and Fisher exact test, as appropriate. Among programs offering the individual procedures of interest, the 2 test also allowed us to assess whether having an IP was associated with meeting the recommended numbers of procedures for competency. A nonparametric Wilcox rank sum test was also used to compare the total number of different types of procedures offered by the various fellowship programs.
Materials and Methods

Results
Surveys were mailed to 122 pulmonary/critical care fellowship programs within the United States. A total of 94 program directors responded (overall response rate, 77%) with 93 answering all questions regarding procedure numbers. Table 1 depicts the procedures offered, the percentage of fellows reaching competence, and the median number of procedures performed, and compares those to the competency numbers recommended by the ACCP. From Table 1 , it can be seen that the numbers of procedures to be performed for competency were not met by fellows for the majority of procedures. Only four procedures are offered at Ͼ 90% of programs, and in only three procedures are the competency numbers achieved Ͼ 60% of the time. Program directors were also queried as to the characteristics of their programs and their views on the recommended competency numbers. Of 94 responding program directors, 84 were university hospital-based and 10 were community hospital-based. All fellowships were 3-year programs for accreditation in pulmonary/critical care medicine and had an average of 14 faculty members (range, 6 to 50 faculty members) per program. Forty-nine programs (53%) identified a dedicated IP. There were nine programs (9.5%) in which a single attending pulmonologist supervised Ͼ 50% of the procedures. In eight of those nine programs (89%), a dedicated IP was identified. When asked whether performing a minimal number of supervised procedures was reasonable to assess competence for privileges, 79 of 92 program directors (85.9%) agreed, while 13 Figure 1 displays the number of programs offering each procedure and the number of programs achieving the competency numbers for each procedure. Figure 1 also shows the relationship between the presence of an identifiable IP, and both the offering of different procedures and those programs reaching the recommended numbers of procedures to be performed to achieve competency. There was a statistically significant (p Ͻ 0.05) association between having an IP on staff, and offering training in electrocautery and argon plasma coagulation, airway stent placement, laser therapy, and rigid bronchoscopy. However, the association between having an IP on staff and reaching the ACCP recommended competency numbers was not statistically significant for any of the other surveyed procedures.
Discussion
This study has four important findings. First, aside from routine diagnostic procedures such as flexible bronchoscopy, there is a large variation in what is offered to fellows in training. Second, most fellowship programs do not reach the recommended competency numbers recommended by the ACCP Interventional Chest/Diagnostic Procedures NetWork Steering Committee. Third, the presence of an IP is associated with offering more procedures for fellows. Finally, program directors did not agree on the utility of an extra year of training in interventional pulmonology.
The large variation in training may be explained by several factors. In some institutions, physicians in specialties like interventional radiology, thoracic surgery, and otolaryngology perform certain procedures instead of pulmonologists. Some institutions are in close proximity to centers that are known for excellence in certain interventions, so the referrals in that area go to the more renowned centers. Or simply, there may not be enough procedures to go around for trainees to perform.
Surprisingly, procedures such as transbronchial needle aspiration (TBNA), which should be "bread and butter" procedures for pulmonologists, are not performed as often as they could be. Despite having high yield, safety, and cost-effectiveness in tertiary and community-based settings, 8 -10 TBNA is undertaught and underutilized. A previous survey 11 found that most pulmonary/critical care fellows thought they had been adequately trained in flexible bronchoscopy, but only 72.9% had received any instruction in TBNA, and only 27.1% had received any instruction in airway stent placement. The ACCP bronchoscopy survey 12 in 1991 showed that only 11% of pulmonologists who were in practice routinely performed TBNA (Ն 85% of bronchoscopies were associated with cases of lung cancer) and that 49% of pulmonologists rarely performed it (Յ 5% of bronchoscopies were associated with cases of lung cancer). 12, 13 Another survey 1 showed that only a minority of fellows routinely perform TBNA during their training. This study clearly showed that, since the last survey, more programs (91%) are offering training in this procedure and that most programs (69%) are reaching the competency goals set forth in the guidelines.
Since the publication of the ACCP interventional pulmonary procedures guidelines, criticism has been leveled against establishing goals for the numbers of procedures to be performed to achieve competency. The ACCP interventional guidelines 14, 15 were criticized for not surveying program directors, for including "ongoing competency numbers" rather than establishing "initial competencies" alone, and for providing "arbitrary" numbers that could be misinterpreted and misused by credentialing societies. The guidelines were created using evidenced-based techniques in situations in which there was enough evidence and expert opinion when there was not. They were not meant to be rigidly applied but were meant to encourage the performance of an adequate number of procedures to be competent. There is ample evidence in the medical literature that performing medical procedures more often leads to fewer complications. Previous studies 16 -18 have shown that morbidity and mortality are reduced when procedures are performed at centers that achieve the highest volume of those procedures.
The definition of what separates an IP from a pulmonologist remains a gray area, considering that most pulmonary/critical care physicians perform interventions. In cardiology, an interventionalist is clearly defined as one who performs right and left heart catheterizations with angioplasty and stent placement, or one who performs electrophysiologic testing or therapy. Typically, the title interventional pulmonologist implies the ability to perform advanced bronchoscopic procedures such as stent placement, electrocautery or Nd-YAG laser therapy, and rigid bronchoscopy. The presence of such a physician is shown in this survey to correlate with increased training in the key features that are known to define an IP. However, this appears not to be enough as most fellows still fall short of the competency numbers even when there is an IP at their institution. The title of IP is not clearly defined, and it is possible that different institutions have different physicians with the same title and that these physicians may also vary in their involvement with fellows who are learning interventional procedures. Some centers allow fellows to perform the procedures under supervision, to be assistants only, or to merely watch. Since the presence of these IPs potentially leads to more training in the key features of interventional pulmonology, perhaps the requirement of certain mandatory skills should be used when developing positions for interventionalists so that they can guarantee opportunities for fellows to perform the key procedures under their supervision. While more than half of the program directors agreed with the need for an extra year of training in interventional pulmonology, it was not an overwhelming majority. There are significant implications to an extra year of training, such as the need for board/examination credentialing, the addition of more time to a lengthy training program, the dissatisfaction of "noninterventional fellows" who lose procedural opportunities to the "interventional fellow," and the difficulty in providing training in a new field with a relatively scarce pool of instructors for all of the procedures. How these positions would be funded is another source of angst.
Advantage of an extra year of interventional training is being under the supervision of an expert and meeting his/her approval, which may be the best strategy in lieu of evidence-based competency numbers. The perceptions of trainees and practicing pulmonologists in the past confirm the notion that low numbers of procedures performed in training lead to low levels of performance for these procedures in practice.
In summary, the goal of fellowship training is to ensure that fellows receive the best possible training in both the cognitive disciplines of pathophysiology as well as procedural skills that define our specialty. Clearly, we appear to provide the training for diagnostic bronchoscopy. This study shows improvement in our training in TBNA. However, for interventional procedures, aside from flexible bronchoscopy, the recommended competency numbers are not being met. While the competency numbers in the ACCP guidelines may be too high, it is clear from other studies 5, 17 that mandating that a minimum number of procedures be performed to achieve competency is reasonable, as a higher procedural volume has been shown to lead to less morbidity and mortality. Further, the vast majority of program directors (86%) agree that some minimum number of procedures to be performed to obtain competency should be required. To reach the recommended competency numbers, an extra year of interventional training could be considered. An alternative to reaching the recommended numbers for select procedures would be to consider regionalizing care at centers at which many procedures are performed. Certain centers have already assumed this role, as evidenced by the wide range of average numbers reported in this survey. To provide justification for the current competency recommendations, clinical outcomes should be correlated with physicians' procedural volume. Critics of the ACCP interventional pulmonary guidelines are correct in noting that the guidelines are not completely evidence-based. They represent expert opinion from a broad base of experienced individuals in the field. However, they are a starting point based on the available information from which improved recommendations may be made. This survey provides a framework for understanding the current offerings by pulmonary/critical care fellowship programs for training in different procedures and the volume of such procedures being performed so that clinical outcomes may be measured.
